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TO THE 


READER 


the gre | 
Encouragement of that Perſon who ſhall poles 
fo ont the _ Places by Sea or Land 
weral Eminent Men excellently Ska in the Ma- 
thematicks are putting their Wits to work for a Dif- 
every of that Secret, which will be bighly Benet 
cial to the whole World. I wiſh, for — good of all 
Trading Nations, Improvement of Navigation, and 
abſolute Perfettion 7 N Cofino graphy, that whi- 
ſoever attempts the Invention of Longitude, 
may be ſucceſsful in bis Noble 2 blut 
hitherto the Methods propos d by Mr. Whiſton, Mr „ Mr 
Ditton, and Mr. Hobbs, are far from — 
ing their Deſign ; and if they make no better Offers 
to the Honourable Commiſſioners appointed by the State 
for the Diſcovery of Longitude thay they bave bi= 
therto, all Hopes of their diſcovering it may be laid 
aſide for goo all. The Notions of Mr. Hobbs 
are very abſurd, = the Lemmata or Propoſitions 


the other Two Gentlemen ificant, 
of Wy Wenke if 


\ince an Act of Parliament is aff for t 
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iv To the Reader. 


If what the learned Dr. Brown ſays in bu Pſeu- 
dodoxia Epidemica be true, it * vain for any 
Man to ſtrive. to find out Longitude ; hi Words 
are theſe. © There is no Eaſt and Weſt in Nature, 
* mor are thoſe abſalute and invariable, but reſpe- 


* tive and mutable Points, according unto different 


* Longitudes, or diſtant Parts of Habitation, where- 
vy they ſuffer many and conſiderable Variations. 
* For firft, unto ſome, the ſame Part will be 
* Epit or Welt in reſßpelt of one another; that is, 
*. uiſto" ſuch as inhabit the ſame Parallel, or diffe- 
* Fently dwell from Eaſt to Weſt ; thus as wnto 
** Spain, Italy lierb Eaft, unto Italy, Greece, 
i unt Greece Perſia, and unto Perſia China; 
** ſo again unto the Country of China, Perſia 
„ Beth Weſt, unto Perſia Greece, unto Greece 
Italy, and unto Italy Spain; ſo that the ſame 
Country is ſometimes Eaſt and ſometimes Weſt, 
ee and Perſia tho' Eaſt unto Greece, yet is it Weſt 
e ants China. Unto other Habitations the [ame 


Point will be both Eaſt and Weſt, as unto thoſe 
ce that are Antipodes, or ſeated in Points of the 
ce Globe diametrically oppoſite ; ſo the Americans 


ce are Antipodal unto the Indians, and ſome 
& of India is both Eaſt and Weſt unto America, 
© according as it ſhall be regarded from one fide or 
& he other, to the Right or to the Left ; and ſetting 


& Weſt, the diſtance unto the Place intended is 


be equal, and in the ſame ſpace of Time in Nature 


E alſo performable. To a Third that have the Poles 
& for their Vertex, or dwell in the Poſition of 4 


ce parallel Sphere, there will bc neither Eaſt nor 
* Welt, 
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out from any middle Point, either by Eaſt or 
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To the Reader. * 

* Weſt, at leaf? the greateſt part of the Tear; for if 
(ua the Name Oriental implyeth) they ſhall: account 
"© that part to be Eaſt wherever the Sun ariſeth, 
oer that Weſt where the Sun is Occidental or Set- 
teth, aimoſt half the Tear they bave neither the 
ene nor the ot ber; for balf a Year it is below 
i their Horizon, and the other half it is continually 
-* above it; and circling round about them inter- 
© ſefteth not the Horizon, nor leaweth any Part for 
tbis Compute. And if (which will at firſt ſeem 
©. ery reaſonable) that Part ſhould be termed the 
Eaſtern Point, where the Sun at the Equinox, 
* and but once in the Tear ariſetb, yet will 
this - alſo diſturb the cardinal Accounts, nor will 
70 it with Propriety admit that —— for 
< that ſurely cannot be accounted Eaſt which bath 
©: be South on both ſides, which notwithſtanding, 
& this Poſition muſt have ; for if unto ſuch as 
live under the Pole, that be only North which is 
* above them, that muſt be Southerly which is 
* below them, which is all the other Portion of the 
© Globe bejide that Part poſſeſſed by them. And 
e thus theſe Points of Eaſt and Weſt being not ab- 
* ſolute in any, reſpective in ſome, and not at all 
relating unto others, we cannot hereon eſtabliſh ſo 
general Conſiderations, nor reaſonably erect ſuch 
* immutable Aſſertions upon ſo unſtable Foundations. 
* Now the Ground that begat or promoted this Con- 
Eo ceit, was fir « Miſtake in the apprehenſion of 
* Eaſt and Weſt, conſidering thereof as of the 
* North and South, and computing by theſe as 
* invariably as by the other ; but herein, upon ſe- 
** cond Thoughts, there is a great diſparity ; for tho 
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vi To the Reader. 
North and Southern Pole, are the inbνi,)iée 
Terms of that Axis whereon the Heavens do move, 
3 e eee 2 — 
* whereof the one 15 nt in the other ; 
e but 23th the Eaſt and Weſt 228 quite ot ber- 
©. wiſe, for the Revolation of the Orbs being made 
2 = the Poles of North and South, all other 
© Fonts about the Ax are mutable; and where- 
i ſoever therem the Eaſt Point be determined, by 
** ſucceſſion of Parts in one Revolution every Point 
**- becometh the Eaſt ; and ſo if where the Sun a- 
| © rifeth, that Part be termed Eaft, every Habita- 
tion differing in Longitude, will have thi Point 
calſo different, in as much as the Sun ſucceſſively 
EE. ariferh unto every one; {op | 
Indeed I am not of this Gentleman's Opinion, for 
eertainly the World s diftinguiſhed by the Eaſt, 
Weſt, North and South Parts, according to theſe 
Words of St. John the Divine in bis Apocalypſe. 
I faw four Angels ſtand on the Corners of 
the Earth. And I ſaw another Angel come 
up from the Eaſt. Which Text Napeir thus pa- 
rapbraſes, Afterward I conſider'd, that on all 
the Four Quarters of the Earth, and I per- 
ceived Exfterly toward Feruſalem. Therefore 1 
can't be perſuaded, but according to the Ptolomean 
Syftem, the Terreſtial Globe muſt have Poſutions re- 
Hecting due North and South, Eaſt and Welt , 
but was the Hy potheſis of Copernicus true, which 
teaches that the Earth turns round, and the Sim 
ftands ſtill, why then we muſt grant that there 
would be no Part of the World fixt to any certain 
Paint of the Compaſs, and thereupon the N 
| ee te 
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To the Reader: 

Needle would be of no Uſe. 
Phanomena's of the Heavens are calculated with 
little Difference by this Syſtem: as well as by Pto- 
lomy's, yer is the Aſertion of the Earth's Motion 
— falſe, as —_— be 77 'd by Divinity 
as well as 9 yhicks; beſides, J do not know -whp. 
People ſhould por Copenicns 4 5 prin of 
25¹⁸ palpable Error, when it fir up in 
the School " Pythagoras, who hee A are 
ing to the Chronological Computation of Alſtedius) 
Anno Mundi 3370, which was 2090 Year's before 
zbe Time of Copernicus; then the ſame Dottrjne- 
was cheriſb d by Heraclides Ponticus and Ecphan- 
tus, t noted Py thagoreans, 20 whom afterwards. 
joyn d themſelves Nicetus Syracuſanus and Ari- 
ſtarchus Samius; all which have undertaken to 
defend that the Eurib moves circularly, and that 
this Crcumęyration of the Earth cauſes the R. 
ſing and Setting of the Sun, as well as the Moon 
and Stars. 1 AS acknowledge that Dr. Halley's 
excellent Obſervations on the Variation of the 
Needle from the North is 2 very good Method 


for finding out the Longitude, eſpecially in thoſe 
Parts where that Variation is beſt known ;, but 


by the way groe me leave to confeſs, that from 
the curious Obſervations which Dr. Halley made 
at Iſlington in the Tears 1682, 1683, and 1684, 
of the true Motion of the Moon, have 15 well 
extracted a Method of my own, for finding out 
the Longitude of Places which I have experien- 
ced, both in Europe, Africk and America bereto- 
fore, that I do not doubt of obliging the World 
ſhorily with a new Inſirument ahh ſhall hem 
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viii Io the Reader. 

Longitude both by Sea or Land, with the ſame aci- 
lity and Exattneſs as the Quadrate doth Latitude, 
when the Sun ſhall ſhine at a certain Hour in that 
Part of the World, where you ſhall tate your. 
Obſervation ; and till ſuch an Inſtrument is found 
out, which any Perſon of the meaneſt Capacity may 
Anow the Uſe of in 15 Minutes, if he under- 
lands but a little Arithmetick, all other ways hi- 
therto invented for this moſt neceſſary Work are 
uncertain, and muſt be perform d by ſuch Aftro- 
nomicul Methods which is above the reach of eve- 
ry Perſon who is not well Skill d in the Mathe- 
maticks - And as for the other Methods for af 
covering Longitude by the Variation of the Needle, + 
Uſe of Clocks. and Watches at Sea, and the Log- 
Line or dead Reckoning, they are more uncertain 
and inaccurate, But as for my Method peruſe * 
what follows. NS W i 


rr rr 


thematicks in the Univerſity of Cambridge, and 


— —_— . A. 
* — 


Longitude to be found out with 


an Inſtrument, by Sea and 
Land, &C. | 


P all the Attempts which have 

been made hicherco by ingeni- 
ous Men, for the Invention of 
' Longitude, no Problem hath 

been more Erroneous and Ridi- 
culous than that of late propos'd by William 
Mbiſton, M. A. ſome time Profeſſor of the Ma- 


S. 


Ve 
> 


Ho 


4%, 


Humphry Ditton, Maſter of the new Mathe- 
matical-School in ChriF's Hoſpital, ' London. 
What Longitude is, Kep/er tells us in theſe 
Words; Eft arcus æquatoris terreſtris (vel etiam 
parallel; per locum ducti) interceptus inter primum 


meridianum terreſtrem & inter meridianum loci, G 


in conſequentia numeratus. Epit. aſtron. copernic. 
lib. 3. Now the finding out of Longitude is 
to diſcover, as certain a Rule of knowing 
how far we are diſtant on the Spherical ſurface 
of the Earth in Degrees and Minutes, from 
any known Meridian, © a or Weſtward, 
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10 The beſt Way 

as we do for knowing how far we are diſtant 
in Degrees and Minutes, on the ſame Surface, 
from the Equinoctial Line, Northward or 
Southward. * 

In order to bring ſo neceſſary a Work to 
Perfection, it is requiſite that all Nations 
ſhould agree upon one firſt Meridian, or be- 
ginning of Longitude, which at preſent is 
not concluded on; for ſome Coſmographers 
do make the chief and firſt Meridian paſs 
through the Iſlands St. Michael and of the A- 
Zores, and there are Two Reaſons why they 
did there begin to reckon the Longitude of 
the Earth: Firſt, becauſe at that Time there 
was no Land known farther to the Weftward 


than that Place; and Secondly, becauſe un- 


der that Meridian the Needle in the Marri- 
ners Compaſs had no Variation, but did point 
directly North and South. However, accord- 
ing to Ptolomy, that Meridian is ſaid to be firſt 
and fartheſt Weſtward which paſſes through 
the Inſulæ Fortunatæ, or Canary Iles, as Maginus 


thus tells us in his Geographical Relation 


thereof, Autem nominat eas Aproſitum, Heram vel 
Autolalam, Pluitaliam, Caſperiam, Canariam, & 
Centuriam ; omneſque in rectam fere lineam a ſep- 

tentrione in Meridiem diſponit, unde ſub eodem me- 
ridiano cadunt, qui quidem Meridianus initium et 
computationis longitudinss terra, Pag. 201. Here 


* 


it is that famous Geographer fixt firſt his Me- 


ridian, for the We#-Indies were not known nor 
diſcover'd in his Days, nor of a long time at- 


ter; ſince when the Diſcovery of America be- 
8 28 ws 


For finding Longitude, 11 


ing made by Americus Veſputiu, Cbriſtopher Co- 
Inmbas, and others, latter Coſmographers hav- 
ing made the firſt Meridian to 1 through 
the Azores, às above- noted; and which Iſlands, 
as appears by their Cards, are ſcituated more 
Weſtward from the foreſaid In/ule Fortunatæ by 
5 Degrees; from this altering the antient 
placing of the firſt Meridian, they muſt like- 
wiſe alter all the Longitudes ſer down here- 
tofore by Ptolomy, or any other antient Writer: 
Vevertheleſs this Matter is eaſily rectified, for 
by adding to every Longitude Eaſtward 5 De- 
grees, or by ſubſtracting 5 Degrees from eve- 
ry Longitude Weſtward, -you ſhall not great- 
Iy vaty from thoſe antient Longitudes ſet 
down by them who reckon'd their firſt Meri- 
dan fromthe: Res. 

Some endeavour to find out the Longitude 
of any City, Province;- or Place, by the E- 
clipfes of the Moon; which Gemma Friſtus 
thinks to be the moſt exact and abſolute of all 


other, and thus teaches to be done. Obſerve 


the beginning of the Eclipſe in that Place 
whoſe Longitude is unknown, which if it 
ſhall agree in Hours ' ahd-Minutes with the 
time of the beginning of the Eclipſe at Lon- 
don, you may be certain that that Place is un- 
der the Metin of London, whoſe Longitude 
| Is about 20 Degrees; but if the beginning of 

the Eclipſes differs, then beſure the Miridian 
and Longitude of that Place differs from the 
Meridian of London, which you may thus 


find; Subſtract the lefler Number of the 


B 2 Hours 
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12 The beſt Way 

Hours and Minutes of the beginning of the 
Eclipſe from the greater, and the difference 
convert into Degrees and Minutes after this 
manner : Take for every Hour 15 Degrees, 
for 4 Minutes 1 Degree, and for every Mi- 
nute of an Hour 15 Minutes of a Degree ; 
and the Number of Degrees and Minutes ſo 
found, add to the Degrees and Minutes of 
the Longitude of the Meridian of London, if 
it be more Oriental ( that is, if the Number 
of Hours ſhall be found greater in the ſame ) 


ſubſtract; if it be more Occidental (that is, 


if the Number of Hours there be found to be 
leſs )- and you ſhall have the Longitude of the 
faid City which was before unknown. I muſt 
acknowledge that Longitude may be pretty 
near found out this way, for being once with 
Sir Cloudeſly Sbovel, Admiral of the Red, in 
Italy, and taking an Obſervation at Venice, by 
an Eclipſe of the Moon, I found the Longi- 
tude of- that Place to be 36 Degrees-12 Mi- 
nutes, correſpondent to the Longitude given 
by Sanſoon, the French Geographer, within 3 
Minutes. To this Rule, for the moſt part, 
are Squared all Coſmographical Tables of 
Longitude ; but yet in this divers Errors do 
happen, either by the Artificer. oftentimes 
wanting Diligence in obſerving. the right 
Hour, and Moment of the Eclipſe, or elſe the 
divers Epacts and Latitudes of the Moon are 
commonly neglected; wherefore it is the beft 
way, in this Point, that exact Aſtronomers 
ſhould at divers Places obſerve the ſame E- 
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For finding Longitude. 13 
clipſe, and ſo by conferring together, accor- 
ding to this Rule, find out the Longitude of 
different Places: But exact Aſtronomers can- 
not be eaſily found in every City or Town 
whereof we deſite to know the Longitude, 
and neither is an Eclipſe of the Moon always 
at command. 

Now another Way to find out the Longi- 
tude, may be perform'd by a true Horology 
or Watch, which by an Aftrolabe is to be 
rectified, and ſer juſt at ſuch an Hour as you 
depart from the Place where you are, to go 
to any other Place, whereof you are defirous 
to know the Longitude : In which your go- 
ing you muſt be diligent to ſee that your 
Watch never ceaſes going, and being arrived 
at that Place whereof you ſeek to know the 
Longitude, you muſt carry until the Index 
does juſtly touch the Prick of ſome perfect 
Hour, and alſo at that inſtant, to ſee what 

our it is by your Aſtrolabe: For if your 
Aſtrolabe and Watch do both agree in one, 
then there is no Difference of Longitude, 
but you have ſtill travelled under one ſame 
Meridian, either towards the North or South. 
But if they differ One Hour, or certain Mi- 
nutes, then reduce them to Degrees, or to 
Minutes of Degrees, as above taught, and 
thereby you ſhall find the Longitude deſired 
to be known. But to take the Longitude up- 
on the Sea by this manner of way, in my 
Opinion it is better to do it by a great Hour- 
Glaſs, made to run Twenty Four Hours, 
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14 The beſt Way  \. 

which muſt be watched when it is ready to 
run out, that it may be immediately turn'd - 
For Watches made of Iron or-Steel, will ſoon 
Ruſt upon the Sea. This way I made an 
Obſervation (at the Deſire of Admiral Vbieler, 
drown'd near the Streights) when I was at 
Placentia-Bay in Newfoundland, and found the 
Experiment true according to the beſt Sea- 
Charts; however, this way either by Watch 
or Hour-Glaſs is not always to be depended 
on, becauſe Watches and Clocks will inequal- 
ly move, eſpecially on the Sea; and the 
Sands of an Hour-Glaſs do not always keep 
the like Motion: Therefore if any Certainty 
may be this way, it muſt be by the Help of 
the Automaton, or perpetual Motion; of which 
Invention we may as much doubt, as of Mr: 
bi ſton or Mr. Pitton finding out the Longi- 
tude by firing Guns or Sky-Rocketss. 


1 muſt acknowledge that by Trigonometry, 


we may, when the Latitudes and Difference 
ot Longitude of Two Places are given, find 
the Rhumb and Piſtance. When the Lati- 
tudes of two Places, and their Diſtances are 
given, we may find the Rumb, and Difference 
of Longitude. By the Rumb, and Latitudes 
of Two Places given, we may find their Di- 
ſtance and Difference of Longitude. By the 
Difference of Longitude, Rumb, and One 
Latitude, we may find the other Latitude and 
Diſtance. And by the Rumb, the Diſtance, 
and One Latitude given, we may find the 
other Latitude, and the Difference of Long» 
__ rude 
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For finding Longitude; 15 
tude. But for Mr. Vbiſton and Mr, Ditton, to 
impoſe ſo much upon the World, as to make 
People believe Longitude is to be Diſcover'd 
either by Sea or Land, by a Propagation of 
Sounds, the Noiſe of Cannon, and firing 
Squibs and Crackers, without taking any No- 
tice of their fixing Hults at certain Diſtances 
in tlie Sea, they may as well perſuade our 
Country-Men, that White is Black, and 
Blacks White: But never an Arrian in this 
Kingdom, ſhall ſeduce me to hold with 
him in ſo great an Error. \ 

A 2h, b "the Diſtance betwixt the Moon 
and "OM Stas,-which is ſituated hear 
the Ecliptick, the Longitude may be found 
out, as taught by Appian, and illuſtrated by 


Gemma Friſius, to whofe manner of Explicati- 
on, we haye for farther Illuftratign added a 


Figure of the, Parallax, Whereon this Inven- 
tion is grounded. To ſhew then this Con- 
cluſion, we muſt tell you that the Diſtances 
betwixt the Moon and other Stars in the Fir- 
mament, are varied according to the Diffe- 
rence of Places, infomuch as Two Men liv- 
ing far diſtant in divers Places of the Earth, 
beholding at one Time the Moon, and ſome 
known fixt Star, will not find the like Diſtance 


betwixt them, whereof if a Man doubt, he 
may be inform'd by this Figure. We will im- 


agine P. to be the Place of the Moon, as feated 
in the lower Orb ; G. to be the Place of the 
fixt Star, whole Diſtance from the Moon is 
inquired ; E. and F. Two Stations or Habi- 

tations 
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tations of Men dwelling on the Earth, where- 
of we may imagine the one to be in Europe, 
the other in America; it will be manifeſt that 
the Inhabicants fituated in F. will behold the 
Moon in the Point B. and the fixt Star in G. 


becauſe, as the Opticks teach us, all Things 
are ſeen in the Places oppoſite to the Eye, ſo 
the Diſtance between the Moon and the Star, 
will be the Arch of the greateſt Circle, B. 
G. and the Inhabitants ſituated in E. will be- 
hold the Moon by the Ray E. C. as likewiſe 
the fixt Star G. in the Point G. by the Ray 
E. G; fo that the Diſtance betwixt the Moon 
and the fixt Star, will be in that Station the 
Arch of the Circle C. G. Now by the firſt 


common Axiom of Euclid, that the Arch 5 
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G. is greater than the Arch C. G. the former 
being the whole, and the other a Part. Next, 
out of the ſame Ground, we may as eaſily 
collect that this Diſtance betwixt the Moon 
and ſome other known fixt Star is varied pro- 
portionally, according to the Diſtances of 
the Places on the Earth; becauſe ſo many 
Places as there are, ſo many Diverſities of 
Aſpects will ariſe, being increaſed or 'dimi- 
ile according to the Diſtances of Places 
on the Terreſtrial Globe: This Concluſion 
thus demonftrated, I ſhall proceed to the 
Practice of it in this manner. 


I. Ir behoves you to ſearch out by the 
Help of Affronomical Tables, the true Mo- 
tion of the Moon, according to the Longi- 
ttide, at the Time of your Obſervation at 
ſome certain Place, for whoſe Meridian the 
Roots of thoſe Tables are calculated. | 


: II. Lou muſt know the Degree of Longi- 
tude of ſome fixed Star, nigh unto the Eclip- 


tick, either preceeding or following the Mo- 


tion of the Moon. 


III. You muſt ſeek out the Diſtance of the 


Motion of the Moon, and the ſaid Star. 


IV. The Diſtance once had, apply che 
Croſs-Staff to your Sight, and ſo move the 
Croſs to and fro, al you may behold the 


Centre 
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fixed Star with the other. 


Centre of the Moon at the one End, and the 
So ſhall you ſee expreſt by the De 


grees and 
Minutes markt on the Staff, the Diſtance of 
the Moon and the ſaid Star correſpondent to 
the Place of your Obſervation ;. which being 
noted, ſet down alſo the Diſtance betwixt 
the Moon and the, aforefaid Star which was 
firſt Calculated. Then Subſtract the leſſer 
from the greater, the Remainder. will ſhew. 
the leaſt Difference, which being Divided 
by the Motion which the Moon makes in 
One Hour, you ſhall know the Time in 
which the Moon is or was joynd with the 
firſt - Diſtance of the ſaid Star; then having 
conyerted that Time into Degrees and Mi- 
nutes, the reſt will be perform'd, either by 
Addition or Subſtraction of the Product there- 
of to or from that Meridian, for which the 
Tables whereby you firſt Calculated the Mo- 
tion of the Moon were appointed and veri- 
fied. If the Diſtance betwixt the Moon and 
the fixt Scar of your Obſervation be leſſer, 
then muſt you add the Degrees and Minutes 
to the known Longitude, ſo ſhall you find the 
Place of your Obſervation to be more Eaſt- 


ward. If it be greater, then Subſtract the 


Degrees and Minutes from the known Longi- 
tude, and the Place of your Obſervation in 
this Regard will be more Weſtward. The 
Rules are ſo far true, that the Moon being ſup- 
pos d to be more Weſtward than the fixt 1 

OT 
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for if otherwiſe your Working muſt be clean 
contrary; to wit, if the Diſtance betwixt 
the Moon and the fixed Star be leſſer, you 


muſt Subſtract the Degrees and Minutes from 


the known Longitude, ſo ſhall the Place of 
your Obſervation be more Weſtward ; but if 
it be greater, then muſt you add the Degrees 
and Minutes unto the known Longitude, and 
the Place of your Obſervation ſhall be found 
Eaſtward. This way, though more difficult, 


may ſeem better than the reſt, becauſe an E- 


clipſe of the Moon (ſeldom happens, and a 
Watch, Clock, or Hour-glaſs cannot fo well 
be preſerv'd, or at leaſt ſo well obſerv'd in a 
long Voyage; when every Night may ſeem 
to give Occaſion to this Experiment, if the 
Air be free from Clouds, and the Moon 
ſhews her ſelf above the Horizon. 

This way of finding out the Longitude I 
have experienced in the Mediteranean Sea , 
when the late Earl of Orford firſt appear'd in 


thoſe Parts of the World with che grand Fleet 
of England, after obtaining an entire Victory 


over the French at Sea; but beſides, by tlie 
Obſervation of the Difference in the Motion 


of the Sun and Moon, the Longitude of 


Pla ges may be found out. Now for the per- 
forming it hereof by this Rule, you muſt con- 
ſider, that we take as granted by all Mathe- 
matiians, that the Motion of the Moon is 48 


Minutes of an Hour flower in 24 Hours, or 


bleryation of the Heavens, and other Ma- 


oe Degrees, than that of the >un ; that by 
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thematical Helps, an Artiſt may know in any 
Place the firſt Meridian, the Hour of the 
Day, and the Time of the Moon's coming to 
the Meridian by an Ephemerides: Then for 
Example, ſuppoſe that in London the Moon 
on ſome ſet Day comes to the Meridian at 
Four of the Clock paſt Noon, and in ſome 
Part of the Veff. Indies the Moon is obſerv'd 
to come to the Meridian the ſame Day at 
Ten Minutes after Four, theſe Grounds thus 
fer down, the Diſtance of Longitude at that 
Place Weftward from London may be in this 
manner found out by the Golden. Rule. If 
the Difference of the Sun's and Moon's Moti- 
on be 48 Minutes of an Hour in 360 Degrees, 
what will it be in 10 Minutes? 5 ourth 
proportional Number will be 75 Degrees, 
the Diſtance of Longitude of the Place aſ- 
ſign'd from London, in Weſt Longitude ; from 
which Number the Longitude from Londen 
being Subſtracted, and the Remainder from. 
360, the Reſidue will ſnew the Longitude : 
But Note, that if the Moon in the Place aſ- 
ſign'd ccmes ſooner to the Meridian, we 
muſt count ſo much in Eaſt Longitude. 
Indeed there are few Things in Nature, 
which have more perplext the Wits of ingeni- 
ous Mathematicians, than the exacteſt way of 
finding out the Longitude of Places; not that 
the Matter was over difficult in it ſelf, but 
that they ſought out a Way to perform this 
Concluſion, not depending from the Obſer- 
vation of the Celeſtial Bodies and Motions 
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a a Matter never found. out as yet; 


Prop to t opal 
ays to find it aut, y ＋ 
5 aher WA 
l. e dat. ither of which can n his 


BE. EY by, 

10 EINE then there have never 
been TORY oints faund in the Equator be- 

and Weſt, bays been _ obſerv'd 
1 fort - pts So that nothing can 
proceed out of the meer Nature of the earthly 
Globe, whereon we may ground any diffe- 
rence. of, Longitude ; neither is the ſecond 
— proce cial, for all Voyages both by Sea 
an 
either by. reaſon of ſundry Impediments, as 
Rocks, ntains, Woods, N. Winds, 
and other Dangers tu Kaige aſide the direct 
Courſe of Paſſengers from any direct Way or 


* e 


Obſervation; or elſe by the Ignorance of 


Marriners, which ſeldom paſſes ſo far on Diſ- 
covery; and it they do, know not perfectly 
to delineate out their Journey, as à Coſmogra- 
pher would expect, to any tolerable ſatis- 
faction. 

Herein have we allow'd that at preſent the 
beſt Ways to find out the Longitudes of Places 


are by Eclip ſes of the Moon, the Motion of 


the Mon Ry by Clocks, Watches, or Hour- 


Glaſles ; but cannot agree with Mr. Whiſton 


and Dirton, that they may be found out by 
the Ecliples of Jupiters Planets, or Satellits, 
nor by the Log-Line or dead Reckoning ; 


which laſt Way is ſuch an inaccurate Rs 
| that 


res, one. oh 


and are very irregular and uncertain, 
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that all Ingenious Men muſt think thoſe Per- 

fons Mad who ſhould offer to propoſe it for 
a Means to find out Longitude, when by it 

the beſt Seaman cannot tell in what Latitude 

he is. But when I ſeriouſly meditate on theſe 

Two Gentlemens Method of finding out the 
Longitude by Sounds, it ſeems to me the 

greateſt 'Solceciſm in Nature; for as Marri- 
ners, to be the better aſſur'd of their Routs 
and Courſes on the Sea, divide every quarter 
of the Horizon into Eight ſeveral Winds, ſo 

that they make the Compaſs to eontain 32 
Points: Suppoſe then, that a Sound ſhall be 
made when the Wind is North-Eaff, what Be- 

nefit ſhall they receive by it who are South- 

Eaſt and by South? Tt may go towards them 
that lie Saut h-Weſt, and one Point on each ſide 

of it ; but to them in other Points can ſcarce, 
if at all be heard. Next conſidering the va- 
rious Poſitions of the Wind, make what In- 
vention they think fitreſt to diffuſe a Sound 
more horizontally, and how ſuddenly ic ſhifts 
its Corner for ſeveral Points together, what 
certainty can thoſe that liſten for it have, in 
order to find out Longitude ? Eſpecially ſuch 
as lie to the Windward of Sounds about the 
Caribby Tflands in the Wieſt-Indies, and in other 
Parts of the Atlantick Ocean, where there is 
a Trade-Wind or conftant blowing always 


from one Point with little variation, except- 


ing in or near the Month of Augu#, when 
the ſe Parts are dreadfally afflicted with furious 
Siqrms call'd Hurricanes. Alſo Sounds * 
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be of no Effect in thoſe Seas or Parts of the 
Ocean where Monſoons are uſual, which is a 


rodical blowing one half Year, one way, 
and the other half Year the contrary ; and 
the Limits of theſe Winds extend almoſt to 
the Latitude of 30 Degrees on each ſide the 
Equinoctial Line; beſides the ſhifting of theſe 
contrary Winds call'd Monſoons, moſtly be- 
tween the two Tropicks on each fide the E- 
quator, is not all at once, but ſometimes is 
attended with Calms and variable Winds, and 
ſometimes with violent Storms that ſzem to 
be of the Nature of the We/-Indian Hurri- 
canes, and theſe Tempeſts or Tornado's are 
by the-Mariiners term'd the breaking up of 

the Monſoons. | 
Moreover, it it impoſſible to make the En- 
gines which are to make the Sounds, to give 
all of them Sounds of the ſame Strength, Te- 
nor and Circumſtances, ſo that the Hearers 
hall tell by Ear in what Lohgitude they be; 
nor can I conceive how a Sound can move 
circularly (as Mr. Whi#on and Mr. Dittcn do 
alledge) unleſs the Wind blows all the Points 
of the Compaſs at the fame time the Sound is 
given. And again, when the Sound is heard, 
at ſuch and ſuch diſtances, I am ſure they 
cannot tell no more by the Sound how. many 
Miles off it was made, than they can by it 
diſcover what Meridian they are under; but 
could the Hearers by the Sound tell what Me- 
ridian they were near, why chen I muſt own 
they could tell the diſtance of that Fes Om 
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the Place departed 5 Becauſe as Lagi tells 
us, Maiithun uſum haber Meridianas in ſupput an- 
dis lototum diftantiis, que del ſola longitudine vel 
ſala laitaiat, vel etiam utraque dimenſme diffe- 
run. Next as Cluverins tightly afſirms, Mita- 
ili dicitut-Meridianis, quis ſi tautillum, ortum 
arcaſumvt verſus progrediaris, ali cominuo erit 
Meridianm. It is a Paradox to ine how the 
hearers fhall know that the interval of appa- 
rent Time, in Two Places, where à Sound is 
excited, and where it is receiv'd, beſides that 
which is due to the real Propagation: of the 
Sound itſels, fhall be the difference 6f their 
Meridians, or of their Longitude in Time. 
Now the Engine or Inſtrument which theſe 
Gentlemien propoſe to make the Sound with, 
is a great Gun, in which alfo can be no cer- 
tatmty, becauſe every Gun, tho? of a like 
Bore, Bigneſs and Metal, will not give the 
Hke Sound, neither is Gun- powder of the like 
Strength; and when theſe two famous Artiſts 
talk, that Fire or Light 6440 Feet high will 
be viſible, in the Night-time, when the Air 
is tolerably clear about 100 Meaſur'd, or 83 
Geographical Miles, that is one whole Degree 
and 25 Minutes of a great Circle, from the 
Place where it is, even upon the Stirface of 
the Sea; this Aſſertion feems to me as if they 
aim'd to have Beacons placed over the Watry 
Dominions of Neptune, and Warning Guns 
fixt on all the Mountains adjacent to the li- 
quid Element, that the Spectator and Auditor 
may both fee and hear how far he is 2 

and. 
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© ; Land. A pretty Projection I vow! As is al- 
ſo their fixing Hulls of Ships, without Sails 

or Rigging at Sea, in all ordinary Caſes, by 

Anchors ; and in extraordinary Caſes, where 

the Ocean is vaſtly deep, by Weights let 

down from the Hulls quite thro' the upper 

Currents into the ſtill Water below, as near 

as poſſible to the bottom. Indeed to boy the 

Experiment would require a great many Hulls, | 

for multiplying the Periphery or Circumfe- 

rence of the World, which is 21600 Miles, 

by the Diameter 7200 Miles, the Product is | 

I55520000 Miles, which is the Number of 

Square Miles on the face of the Terreſtial 

Globe ; then dividing them Square Miles by 

7225, the Number of Square Miles in 85 | 

Geographical Miles multiply'd in itſelf, and | 

which is the diſtance they would have theſe 

Hulls placed from one another ; beſides hav- 

ing Maſts ereted upon hollow empty Veſſels 

with White Spheres at their Tops, to be fixt 

in proper Places, at equal diſtances between 

theſe Hulls, for the more ſure guiding Ships 

in Places of Danger, the Product of the a- 

foreſaid Operation in Diviſion is 21525 ; but 

allowing one Third of the Globe to be Earth, | 

and fo dividing the laſt Number by 3, the | 

Product will be 7175, the Number of Hulls 

to be continually kept in Uſe, and which | 

will not take leſs than (if you allow but Eight 

yon to a Hull) 57400 Men to look after 

em. | 


YE as 


BLU MRO T7 tw Ld 0wyHw 1 
- 


6 


c e 0. ©. | 


1 


el., N. 


3 Truly 


11 Truly this is a very whimſical Notion, look - 
. ing very Ridiculous in Mr. Ditton ard Mr. 
Whifton ; the firſt of which Gentlemen I do 
1 not know, but as for the other, People ſays 
1 he is a little beſide himſelf, or rather, #f he 
Ti has any ſuch Thing as Brains, they are really 
crackt. They might as well have propos d a 
Method of building half-way es on the 
Ocean from London to all Places as we Trade 
to; for ſuppoſe we could raiſe ſo many Men 
as above-mention'd, how many of them would 
be willing to lead ſuch deſolate Lives as they 


muſt on the Sea, in the danger of 3 oni 
and Famine? Even Malefactors would refuſe 
a Pardon upon Condition of living under fuch 
a ſolitary Confinement. But perhaps theſe 
Gentlemen may ſay that we are not to be at 
the aforeſaid Charge of keeping ſo many 
Men and Hulls, but every Nation muſt keep 
2 certain Compliment of thefe Halls and 
empty Veſſels with erected Maſts, according 
to the Extent thereof abutting on the Sea: 
Why we'll ſuppoſe all this, and what then? 
As one Nation was at War with another, they 
would fpoil theſe Sea-marks; and Pyrates 
having regard to no Nation, they would de- 
ſtroy all of 'em, to ſupply themſelves with 
Men, as they ſhould have occaſion. More- 
over, other ill Convemiencies will accrue to 
this Project, for in Storms the Cables of thoſe 
Hulls that lie at Anchor will oftentimes break, 
and ſuch as are in the Ocean with deep 
' Weights hanging from them into the WR: 
wi 
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will drive about with the Wind and ſtrong 


Currents, were ever ſo many heavy Weights 
fixt eo them; I have ſeen this Experiment 


2 in 2 great Storm once in the Bay 
0 


Biſcay, and another time in the Gulph of 
Florida, and found this Citation falſe which 
Mr. Mbiſtos and Mr. Ditto quote out of the 
Philoſophical Tranfations, That Ships hav- 
ing heavy Weights let down by Ropes from 
them into the lower Parts of the Waters in the 
Ocean, when Tempeſtuous, will ride as firm- 
ly as if faſten'd by the ſtrongeſt Cable and 
Anchor to the bottom. And if ſo be theſe 
Hulls, as I have Remark'd above, lie expos'd 


Anchors broke, and thefe Hulls which have 
Weights hanging from them into the Waters 
of the Ocean, will not remain fixt in Stormy 
Weather, but drive many Leagues about with 
the Wind and Currents, I demand which way 
they'll know how to find their old Stations 
again, when the Storm is over? Upon my 


Word this New Method of finding out the 


Longitude of Places is very inſignificant, and 
if (as they ſay) in caſe ſome Parts of the O- 
cean prove ſo very deep and rough that no 
Hulls can be fixt in them, the way to recover 
the Longitude, which may be by this means 
interrupted, is rightly propos'd by Sir Tfaac 


Neuron himſelf, in his Paper deliver'd in to 


the Houſe of Commons, declaring that upon 
ſuch Accidents, they muſt Sail obliquely from 
the laſt Hull into the Parallel of the next, 
D 2 and 


1 The beſt Way 
and ſo all along the ſame till upon approach- 
ing to that next Hull the Longitude bh a-new 
recover'd, and the Voyage be continu'd as be- 
fore. Let me ask, may none of theſe Hulls 
be loſt in bad Weather? And if fo, what 
Courſe muſt the Ship then Sail that is to be 
guided by ſuch a Mark at Sea? Again, is it 
to be ſuppos'd that Ships ſetting out from 
Lor don, Briſtol, Leith, or any other Part of 
Great- Britain, will Sail out of their way to be 
guided by theſe Hulls and empty Veſſels, 
which may lie many Leagues to the Wind- 
ward or Leeward of them? No, they will 
make the beſt of their way; and tho they 
may get Men to ſupply theſe Hulls in hot Cli- 
mates, I queſtion whether any will be ſo mad 
as to look after them about Baffin's-Bay, Groen- 
land, Button's-Bay, Greenland, Scythick Ocean, 
Tartarian Sea, and the Streights of Magellan ; 
where they muſt moſt part of the Year en- 
counter with more than Cimmerian ' Darkneſs, 
deſtructive Cold, Mountains of ' Snow, and 
Rocks of Ice; in the midſt of theſe Extremi- 
ties the exploſions of Guns, firing combuſti- 
ble Matter in the Air, and other Signals would 
be wholly laid aſide. = . 

As for the Method which Mr.] Hobbs pro- 
poſes for finding out of the Longitude, I 
ſhall not deſcant on that, becauſe it is as uſe- 
leſs as the other: I ſhall now proceed to de- 
clare, that the Rules which I have before al- 
low'd for the finding out the Longitude of 
Places are the beſt hitherto known 3? but I 
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the certainty is not infallible, give me leave 


7 to ſay farther, that the Longitude is never to 
- be exactly found out till an Inſtrument is made 
s for that Purpoſe, which ſhall ſhew the Lon- 
t gitude of any Place, when the Sun ſhines, 
- with as much exactneſs as the Quadrate diſ- 
t covers the Latitude. Such an one I hope 
n ſhortly to bring to Perfection, fixing the firſt 
f Meridian ac We:ſtminſter-Abby, and allowing 
- for every Degree of Longitude on each fide 
L the Equinoctial Line, the Number of Miles 
— and Minutes ſet down in the following Table. 
li 3 = 
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Note, that in the firſt Column yan have 
the Number of Degrees, to the uttermeft Ex- 

tent of the Northern or Southern Pole on ei- 
ther fide the Equator ; the ſecond Column 
fhews the Number of Miles contain'&'in each 
of the 90 Degrees upwards or dowhwards; 
and the third the Parts of a Mile; and the 
fame Table (ſerves to ſhew howmany Minutes 
and Seconds are requiſite to make one De- 
e of the Equinoctial, by ſuppoſing the 
econd Column to be Degrees inftead of 
Miles, and the third Column Seconds inftead 
of Parts of a Mile. Tis true, there is a great 
Difference among Authors concerning the 
Circuit of the whole Earth, for Strabo and 
Hipparchus compute it at 31500 Miles; Eratof- 
benes at 3 1250 Miles; Poſſidonius-and the anti- 
ent Arabians at 30000 Miles; Prolomy at 
22500 Miles; and the latter Arabian, at 
25500 Miles: But I foHow the fraian, and 
Germans, Who reckon the Earth to be 21600 
Miles in Circumference ; and having no lei- 
ſure now to enquire into the Reaſons, for 
theſe great Mathematicians ſo widely diſagree- 
ing in their Menſuration of the Earth, I ſhall - 
only add, that the Inſtrument which I ſhall 
propoſe for — out of the Longitude of 
Places, will likewiſe ſhew the Bfevation of 
the Pole in any Degree of Latitude North or 
South, the Bearings of one Place from ano- 
ther, and the exact Hour of the Day either 
by Sea or Land; but in the mean time, my 
Reader muſt Pardon me, for not deſcribing 
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32 5 The beſt as, &c. \*\ 
by a Figure the Form thereof, and in what 
manner 1 ſhall make my Projection good, 
P ſince ſuch a Diſcevery would ſet others to 
try the Experiment; , therefore the World 
muſt have a little Patience, for fince I have 
ſpent 37 85 deal of Pos 5 Time, with 
* taking any in t 

Invention of. this __— it barges, in 53 
able that. the Inventor ſhould have Rag En- 
couragement to be give in caſe i It anſwers 
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